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This  i s  a s t a t i s t i c a l  v e r i f i c a t i o n  of the hypothesis according 
t o  which the  sources of energy produced from type-3C273radiosources  
are stars exploding as supernovae. Brightness observations of 3C273 
allow t o  obtain the number N of stars t h a t  explode per day, 0.5 <I? < 1. 

* *  * *I* * ** 
There exist  s e v e r a l  var ian ts  of the hypothesis whereby the  nature 

of radiosources of the type 3 C  273 might be explained by the  explosion of 
supernovae, o r  a t  l e a s t  of objects  l i b e r a t i n g  an energy of the order of 
magnitude of a supernova. 

Burbridge [l] assumed tha t  f o r  the  enormous s t e l l a r  dens i ty  i n  
t h e  cores  of t he  powerful ex t raga lac t ic  sources a t r i g g e r  mechaniem indu- 
ces the  explosion of stars as i f  they were supernovae. Bccording t o  [23 

Woltjer,  the  r e l ease  of energy by type-3C 273 radiosources may be explai- 
ned by a d n i t t i n e  a s t e l l a r  co l l i s ion  attended by energy l i b e r a t i o n  of t he  
order  of magnitude of a supernova, According t o  
t o  t h e  Hoyle discussion, the number of c o l l i s i o n s b  12 per annum. The 
s te l la r  c o l l i s i o n s  which l i b e r a t e  an energy of 2 lo4' e r g  have been con- 
s i d e r e d  by U l a m  and Walden c31. The work by F i e l d  c43 is more detai led.  
This  author s tud ied  the s t a t i s t i c a l  charac te r  of br ightness  v a r i a t i o n s  of 
3c 48. He considers t h a t  100supernovae expiode annually. 

, and more p a r t i c u l a r l y  

It i s  possible  t o  make a s t a t i s t i c a l  evaluat ion of  the hypothesis 
considered, according t o  which the energy sourcesr>f radiosources represent  
i n  fact ob jec t s  l i b e r a t i n g  an energy of the order of m w i t u d e  of?supernova. 

* Vbr i f i ca t ion  dcune hypothkse concernant l e 6  radiosources du type 3C273. 
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2. 

Let us 
ae an average. 

assume t h a t  1Q supernovae explode during 
Their  number follows i n  the var ious time 

a time i n t e r v a l  At 
i n t e r v a l s  a Poisson 

d i s t r ibu t ion .  One may e a s i l y  obta in  f o r  a s p e c i f i c  value of N the  correspond- 
i n g  p r o b a b i l i t i e s  of r e a l i z a t i o n  i n  a given time i n t e r v a l  of N - k (k= I ,  2,  ,, N) 
and N + k (k= 0, 1, . - .) explosions 

On the  other  hand, if we admi t  a c e r t a i n  c a l i b r a t i o n  curve of super- 
novae a f t e r  the explosion, we may f ind t h e  average emission f o r  the  objec t  
of which the  produced energy is  obtained during the explosion of the  super- 
nova. Therefore, if there are in the time i n t e r v a l  A t  N 2 k (k # 0) 

explosions and not N, we may determine the corresponding v a r i a t i o n  r e l a t ive  
t o  the mean brightness.  

novae. The supernova acqui res  instantaneously the  maximum brightness ,  f o l -  
lowed by a decrease of br ightness  by 0.1mg 
minutes a f t e r  the  maximum. For the following 5 minutes the  va r i a t ion  it3 
+ 0.02 m g  per day. Thus we consider the supernova u n t i l  t he  280th day after 
i ts  explosion. I n  i t a  general order our  model is i n  agreement with the  ob- 

se rva t ions  of supernovae (1st type) E51 and a l s o  wi th  o ther  observations.  
Let u s  consider t he  s t a t iona ry  case of rJ stars in the i n t e r v a l  A t ,  

( A t  = 1 day). If we assume that the average br ightness  curve is represented 
by the t3um of br ightnesses  o f  stars having exploded a t  t h e  moment of time 
immediately preceding the  explosion of the  following star, we w i l l  be in the  
p o s i t i o n  t o  w r i t e  f o r  the mean brightness : 

We have assumed the  following model of br ightness  v a r i a t i o n  of super- 

per  day i n  the course of t h ree  

\k I p=1 / 

where A is  the  t r u e  br ightness  of a supernova a t  its pl;utbum and 1og?=o,4.  

The fundamental hypotheses whiah we propose t o  v e r i f y  are 

LO5. Zs 3% 1.) "5 nnd 0, l  s t a r s  per day. For a given value of N we may, 
a f t e r  having computed the  mean brightness,  f i n d  the br ightness  f o r  t h e  case 
where N 2 k stars would have exploded. I n  the f i n a l  analysis we s h a l l  
determine the  corresponding var ia t ion  of br ightness  expressed I n  s t e l l a r  
magnitudes measured s t a r t i n g  from the mean br ightness .  Tables of p r o b a b i l i t i e s  

I?= 30, 
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according t o  c1J  were given f o r  the values of XV 2. k. For N s  0.5 and 0.1 
stars per day we have computed t h e  p (z )  corresponding ones, normalized t o  
the  uni ty ,  by means of the  funct ion 

F i g . l  reproduces the f i n a l  r e s u l t s  f o r  br ightness  d i f fe rences  expres- 
sed i n  s t e l l a r  magn3tudes, of the  mean br ightness  f o r  the d i f f e r e n t  hypotheses. 
It is clear t h a t  t h e  d i f fe rences  must be l e a s t  f o r  N=30 and greatest f o r  
N -0.1 stars per day. The same f igure gives  us  the p o s s i b i l i t y  of f ind ing  
the most convincing hypothesis by means of observation data.  Because of b- 

por tan t  va r i a t ions  of A m  f o r  N50.5 and 0 . 1 9  c e r t a i n  po in t s  of these  cur- 
ves may be disconnected, as is shown i n  dashes in the f i g u r e  : t h e  intermediate  
p r o b a b i l i t i e s  a re ,  however, not  equal t o  zero. We may obta in  the nearest 
d i s c r e t e  values i f  we ca r ry  ou t  ca lcu la t ions  for p (XI with N = 0 . 5  and 0.1 

by sec t ions  of Am smaller t h a n  0.1mg. 
We u t i l i z e d  the  observations of 3 C 273 published i n  C6, 7, 83. We 

thus  found i n  C6J the observations by Smith and Hoff le i t .  The comparison 
between the photometric systems ind ica t e s  t h a t  there  Y no important d i f fe rence  
of any kind. Unfortunately, the Observations of [ 9 ]  d i f f e r  s t rongly  by t h e  
photometric system u t i l i e e d .  Nor can w e  take advantage of the p rec i se  photo- 

e l ec t r i c  observations of LlO] .  The t o t a l  number of observations u t i l i s e d  
is 2910 

The f i n a l  frequency curve is r a t t ached  t o  Am= 0 ( the  mean value of - 
observat ions is 
ca ted  between the curves of the  hypotheses N =1 and N = 0.5. The correspond- 
i n g  frequencies  t o  the l e f t  and t o  the r i g h t  of A m  = O  f o r  the observat ions 
and f o r  N =0.1, 0.5, 1, 3 and 10 are  compiled i n  Table 1. The frequencies  
observed are s i t u a t e d  between W e  0.5 and N = 1. 

m =12.60 mg). We may see  t h a t  the observation curve is l o -  

T A B L E  1 

N A m > O  A m < O  
0.1 ...................... 2?:9 % ?2,L !$ 
0.5 ...................... 42.9 57.1 
Obs ...................... 46.1 53.9 
1 ...................... 55.2 44.8 
3 ...................... 53.5 46.5 

10 ...................... 49.7 50.3 
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CONCLUSIONS AND REMARKS 0 

1. - I f  the energy of 3 C 2 7 3  is  produced by the  explosion of stars 
as supernovae, we s h a l l  have : O , 5  stars per day 4 N <1 star per  day, 

Taking i n t o  account the f a c t  t h a t  the  consumption of energy of radiosoume8 
is 
-5.8 '10 
one order  of magnitude,to t h e  energy l i b e r a t e d  during the  explosion of a 
supe rno~a .  According t o  F i e l d  C41, 19 0100 stars per  year, which cons t i tu -  
t e s  a number d o s e  t o  our r e s u l t s .  

erg/s < E < erg/s, the energy of an explosion m u s t  be of - 
erg. T h i s  energy corresponds, w i t h  the  approximation of about 50 

2.- We have assumed i n  the course of our ana lys i s  : a) t h a t  super- 
novae acquire  t h e i r  maximum brightness  instantaneously and b) t h a t  t he  mean 
br ightness  is t h a t  of the  s t a t iona ry  case a t  the  moment of time preceding 
the  explosion of the next supernova. I n  r e a l i t y ,  when the  conditions a) 
and b )  are not f i l f i l l e d ,  the  theo re t i ca l  curves of Fig, 1 must be drawn 
c l o s e r  around 
of A. 

m =  0. This does not modify in any way t he  f inal  evaluat ion 
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3. -Some of the observation values  f o r  the s t e l l a r  magnitude of 
3 C 273 which w e  have u t i l i z e d  rebresent  averages of s e v e r a l  determinations. 

I Their  inf luence on the observation curve of F i g . 1  does not  a l te r  t h e  eva- 
l u a t i o n  of N e i t h e r .  
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